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MICROCOMPUTER WITH WATCHDOG 
TIMER SETTINGS SUPPRESSING 

INTERRUPT REQUEST PROCESSING OVER 
MEMORY DATA WRITE OPERATION TO 

FLASH MEMORY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a microcomputer embed 

ding an electrically erasable, CPU Writable ?ash memory. 
2. Description of Related Art 
FIG. 8 is a block diagram showing a con?guration of a 

conventional microcomputer. In this ?gure, the reference 
numeral 100 designates a microcomputer, 200 designates a 
personal computer for transferring programs to the micro 
computer 100, and 300 designates an interface circuit for 
connecting the microcomputer 100 With the personal com 
puter 200. The microcomputer 100 includes a central pro 
cessing unit (called CPU from noW on) 110 for controlling 
the microcomputer 100 in its entirety, a ?ash memory 120 
for storing programs and the like, a ?ash memory controller 
130 for controlling reading and Writing of the ?ash memory 
120, a clock generator 140 for generating internal clock 
signals of the microcomputer 100, a Watchdog timer 150 for 
detecting runaWay of the microcomputer 100, peripheral 
circuits 160 such as A/D converters or a timer, an interrupt 
controller 170 for controlling priority of interrupts and the 
like, and a RAM 180 for temporarily storing the data. The 
internal circuits of the microcomputer 100 are electrically 
interconnected by a bus 190. Outside the microcomputer 
100, there is connected an oscillator 141 for generating a 
fundamental oscillation signal of the clock generator 140. 

The ?ash memory controller 130 includes a Write/erasing 
controller 131 for controlling Writing and erasing of the ?ash 
memory 120, a control register 132 for storing data used for 
controlling the ?ash memory, and a command register 133 
for storing commands transferred from the CPU to instruct 
Writing/erasing. 

Next, the operation Will be described. 
The clock generator 140 supplies the CPU 110, Watchdog 

timer 150 and peripheral circuits 160 With clock signals 
CL1, CL2 and CI3, respectively, on the basis of the oscil 
lation frequency of the oscillator 141. The CPU 110 controls 
the peripheral circuits 160 and others in accordance With the 
programs stored in the ?ash memory 120. The Watchdog 
timer 150 alWays counts the clock signal CL2 generated by 
the clock generator 140, and outputs an over?oW signal OF 
at every ?xed interval T1. Normally, since the CPU 110 sets 
the Watchdog timer 150 at intervals shorter than the ?xed 
interval T1, the over?oW signal OF is not output. On the 
contrary, if the CPU 110 does not set the Watchdog timer 150 
Within an interval shorter than the ?xed interval T1 because 
of an abnormal operation of the CPU 110 or the like, the 
interrupt controller 170 carries out the interrupt priority 
processing so that an interrupt signal INT is sent to the CPU 
110 to cause an interrupt to the CPU 110, and the CPU 110 
executes an abnormal processing program. 

Next, the operation of Writing data, Which is transferred 
from the personal computer 200, to the ?ash memory 120 in 
the microcomputer 100 Will be described. The ?ash memory 
120 stores a program for Writing the externally supplied data 
into the ?ash memory 120 itself. FIG. 9 is a ?oWchart 
illustrating the operation of the CPU 110 in the Write 
operation. 
When the CPU 110 is started in a CPU reWrite mode set 

by external dip sWitches or the like, the CPU 110 transfers 
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2 
a data reWrite program stored in the ?ash memory 120 to the 
RAM 180 at step ST901 so that the CPU 110 operates in 
accordance With the program transferred to the RAM 180. 
Next, the CPU 110 designates the CPU reWrite mode at step 
ST902 by Writing “1” into a bit in the control register 132, 
Which bit speci?es the CPU reWrite mode. Then, the CPU 
reWrite mode specifying signal M from the control register 
132 is fed to the Write/erasing controller 131. This causes the 
Write/erasing controller 131 to Wait for a command to be 
Written into the command register 133 by the CPU 110 to 
execute it. 

When the CPU 110 Writes the Write command into the 
command register 133, the Write/erasing controller 131 
decodes the command, and identi?es that it is the Write 
command into the ?ash memory 120. Subsequently, the 
CPU 110 receives the data to be Written into the ?ash 
memory 120 from the personal computer 200 through the 
interface circuit 300, and transfers the data to the ?ash 
memory 120 at step ST903. The Write/erasing controller 131 
generates a Write pulse WP to carry out Writing of the data 
into the ?ash memory 120. The Writing is implemented 
When the Write pulse WP is “1” Which is turned off to “0” 
When the Writing has been completed. Erasing of the data 
can be implemented by generating similar pulses. 
The CPU 110 reads through the control register 132 the 

busy signal BSY indicating that the Write processing is in 
progress at step ST504, and When the busy signal falls to “0” 
at step ST905, it checks at step ST906 Whether the data are 
Written correctly into the ?ash memory 120 or not. If it is 
found at step ST907 as a result of the check that the data 
transfer includes some error, the CPU 110 retransmits the 
same data at step ST908. On the contrary, if it is decided at 
step ST907 that the data transfer has been completed 
correctly, the CPU 110 sets Watchdog timer 150 at step 
ST909, and checks at step ST910 Whether an intended 
amount of data has been Written. If it has been Written, the 
CPU 110 clears the CPU reWrite mode at step ST911, and 
completes the operation. 
The erasure of the ?ash memory 120 can also be imple 

mented in a manner similar to the Write operation described 
above by Writing “1” into a bit in the control register 132, 
Which indicates the CPU reWrite mode, and then by Writing 
the erasing command in the command register 133. 

In the conventional microcomputer there are folloWing 
problems: First, since a time period taken by the Write/ 
erasing operation is usually longer than a normal microcom 
puter operation time, the Watchdog timer 150 often over 
?oWs during the Write/erasing operation, Which causes an 
abnormal interrupt. Second, the softWare is overloaded to 
carry out time management for setting the Watchdog timer 
150 so that the Watchdog timer 150 does not over?oW even 
if the Write/erasing operation takes a long time. 

Thus, the conventional microcomputer including a ?ash 
memory has a problem in that the softWare is overloaded 
When the CPU controls the set of the Watchdog timer 150. 

SUMMARY OF THE INVENTION 

The present invention is implemented to solve the fore 
going problem. It is therefore an object of the present 
invention to provide a microcomputer capable of setting the 
Watchdog timer appropriately Without overloading the soft 
Ware. 

According to one aspect of the present invention, there is 
provided a microcomputer including a central processing 
unit for executing a predetermined program, the microcom 
puter comprising: a memory for storing the predetermined 
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program; a Watchdog timer for counting a clock signal, and 
outputting at least one of an over?ow signal and an under 
?oW signal When a predetermined time period has elapsed; 
a memory controller for controlling Write operation of the 
memory; and Watchdog timer interrupt suppressing means 
for suppressing an interrupt due to the Watchdog timer While 
a memory data Write mode is designated to the microcom 
puter from an outside, the memory data Write mode being a 
mode in Which data is Written into the memory. 

Here, the Watchdog timer interrupt suppressing means 
may comprise a sWitching circuit for supplying the central 
processing unit With an output signal of the Watchdog timer 
as an interrupt signal except during the memory data Write 
mode, and for inhibiting the over?oW signal and the under 
?oW signal of the Watchdog timer from being supplied to the 
central processing unit during the memory data Write mode. 

The memory controller may output a Write completion 
signal each time a Write processing of the memory has been 
completed, and the sWitching circuit may supply the central 
processing unit With the Write completion signal as an 
interrupt signal during the memory data Write mode. 

The Watchdog timer interrupt suppressing means may 
comprise a Watchdog timer set signal generator for supply 
ing the Watchdog timer With a Watchdog timer set signal 
Which sets the Watchdog timer to suspend its counting When 
the Write operation of the memory is started, and Which 
causes the Watchdog timer to restart its counting When the 
Write operation has been completed. 

The Watchdog timer interrupt suppressing means may 
comprise a Watchdog timer set signal generator for supply 
ing the Watchdog timer With a Watchdog timer set signal 
Which sets the Watchdog timer to suspend its counting for a 
predetermined time period When the Write operation of the 
memory is started, and Which causes the Watchdog timer to 
restart its counting after the predetermined time period. 

The memory may comprise a ?ash memory, and the 
memory controller may control Writing to the ?ash memory. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram shoWing an embodiment 1 of a 
microcomputer in accordance With the present invention; 

FIG. 2 is a ?oWchart illustrating the operation of the CPU 
of the embodiment 1; 

FIG. 3 is a timing chart illustrating timings of various 
signals of the embodiment 1; 

FIG. 4 is a block diagram shoWing an embodiment 2 of a 
microcomputer in accordance With the present invention; 

FIG. 5 is a ?oWchart illustrating the operation of the CPU 
of the embodiment 2; 

FIG. 6 is a timing chart illustrating timings of various 
signals of the embodiment 2; 

FIG. 7 is a timing chart illustrating timings of various 
signals of an embodiment 3; 

FIG. 8 is a block diagram shoWing a con?guration of a 
conventional microcomputer; and 

FIG. 9 is a ?oWchart illustrating the operation of the 
conventional microcomputer. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The invention Will noW be described With reference to the 
accompanying draWings. 
Embodiment 1 

FIG. 1 is a block diagram shoWing an embodiment 1 of a 
microcomputer in accordance With the present invention. In 
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4 
this ?gure, the reference numeral 400 designates a 
microcomputer, 500 designates a personal computer for 
transferring programs to the microcomputer 400, and 600 
designates an interface circuit 600 for connecting the micro 
computer 400 With the personal computer 500. The micro 
computer 400 includes a central processing unit (called CPU 
from noW on) 410 for controlling the microcomputer 400 in 
its entirety, a ?ash memory (memory) 420 for storing 
programs and the like, a ?ash memory controller (memory 
controller) 430 for controlling reading and Writing of the 
?ash memory 420, a clock generator 440 for generating 
internal clock signals of the microcomputer 400, a Watchdog 
timer 450 for detecting runaWay of the microcomputer 400, 
peripheral circuits 460 such as A/D converters or a timer, an 
interrupt controller 470 for controlling priority of the inter 
rupt and the like, a RAM 480 for temporarily storing data, 
and a sWitch 495 for selectively outputting one of its input 
signals in response to the signal level of a CPU reWrite mode 
signal M output from the ?ash memory controller 430. 
The ?ash memory controller 430 includes a Write/erasing 

controller 431 of the ?ash memory 420, a control register 
432 for storing data for controlling the ?ash memory, and a 
command register 433 for storing commands for specifying 
Writing or erasing transferred from the CPU 410. The 
Write/erasing controller 431 further outputs a Write comple 
tion signal WC When the Writing operation has been com 
pleted. The Write completion signal WC is fed to an input 
port b of the sWitching circuit 495. The internal circuits of 
the microcomputer 400 are electrically interconnected by a 
bus 490 for transferring data or the like. Outside the micro 
computer 400, there is connected an oscillator 441 for 
generating a fundamental oscillation signal of the clock 
generator 440. 

Next, the operation Will be described. 
The clock generator 440 supplies the CPU 410, Watchdog 

timer 450 and peripheral circuits 460 With clock signals 
CL1, CL2 and CL3, respectively, on the basis of the oscil 
lation frequency of the oscillator 441. The CPU 410 controls 
the peripheral circuits 460 and others in accordance With the 
program stored in the ?ash memory 420. The Watchdog 
timer 450 alWays counts the clock signal CL2 generated by 
the clock generator 440, and outputs an over?oW signal OF 
at every ?xed interval T1. In a non-reWrite mode of the CPU, 
that is, When the CPU reWrite mode signal M is “0”, the 
over?oW signal OF output from the Watchdog timer 450 is 
delivered to the interrupt controller 470 through the input 
port a of the sWitching circuit 495. 

Normally, since the CPU 410 sets the Watchdog timer 450 
at intervals shorter than the ?xed interval T1, the over?oW 
signal OF is not output. On the contrary, if the CPU 410 does 
not set the Watchdog timer 450 Within an interval shorter 
than the ?xed interval T1 because of an abnormal operation 
of the CPU 410 or the like, the interrupt controller 470 
carries out the interrupt priority processing, so that an 
interrupt signal INT is sent to the CPU 410 to cause an 
interrupt to the CPU 410, and the CPU 410 executes an 
abnormal processing program. The Watchdog timer 450 may 
output an under?oW signal When the Watchdog timer 450 
under?oWs. 

Next, the operation of Writing data, Which are transferred 
from the personal computer 500, to the ?ash memory 420 in 
the microcomputer 400 Will be described. The ?ash memory 
420 stores a program for Writing the externally supplied data 
into the ?ash memory 420 itself. FIG. 2 is a ?oWchart 
illustrating the operation of the CPU in the Write operation. 
When the CPU 410 is started in the CPU reWrite mode set 

by external dip sWitches or the like, the CPU 410 transfers 
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a data rewrite program in the ?ash memory 420 to the RAM 
480 at step ST201 so that the CPU 410 operates in accor 
dance With the program transferred to the RAM 480. Next, 
the CPU 410 designates the CPU reWrite mode at step 
ST202 by Writing “1” into a bit in the control register 432, 
Which instructs the CPU reWrite mode. Then, the CPU 
reWrite mode specifying signal M from the control register 
432 is fed to the Write/erasing controller 431. This causes the 
Write/erasing controller 431 to Wait for a command to be 
Written into the command register 433 by the CPU 410 to 
execute it. 
When the CPU 410 Writes the Write command into the 

command register 433, the Write/erasing controller 431 
decodes the command, and identi?es that it is the Write 
command into the ?ash memory 420. Subsequently, the 
CPU 410 receives data to be Written into the ?ash memory 
420 from the personal computer 500 through the interface 
circuit 600, and transfers to the ?ash memory 420 the data 
to be Written therein at step ST203. The Write/erasing 
controller 431 generates a Write pulse WP to Write the data 
into the ?ash memory 420. The Write operation is carried out 
When the Write pulse WP is “1” Which is turned off to “0” 
When the Write operation has been completed. Data erasure 
can also be implemented by generating similar pulses. 
When the CPU reWrite mode specifying signal M in the 

control register 432 is turned on to “1”, the sWitching circuit 
495 is sWitched to pass the signal applied to the input port 
b so that the Write completion signal WC is input to the 
interrupt controller 470. 

FIG. 3 is a timing chart illustrating timing relationships 
betWeen the data on the bus 490, the Write pulse WP, data 
latch of the ?ash memory controller 430, a busy signal BSY, 
and the Write completion signal WC. As illustrated in this 
?gure, the Write completion signal WC rises to “1” at the 
falling edge of the Write pulse WP. Thus, the Write comple 
tion signal WC is sent to the interrupt controller 470 through 
the sWitching circuit 495 simultaneously With the Write 
completion, causing an interrupt to the CPU 410 at step 
ST204. The CPU 410, receiving the interrupt signal, recog 
niZed that the data Writing to the ?ash memory 420 has been 
completed. Since the CPU 410 knoWs the current mode 
Whether it the CPU reWrite mode or not, it can make a 
decision Whether the interrupt request is one originating 
from the Watchdog timer 450 or the interrupt caused by the 
completion of Writing to the ?ash memory 420. 

The CPU 410, recogniZing by the interrupt that the data 
reWrite to the ?ash memory 420 has been completed, checks 
Whether or not the data has been Written correctly in the ?ash 
memory 420 at step ST205. If it is found as a result of the 
check that the data transfer has some error at step ST206, the 
CPU 410 retransmits the same data at step ST207. On the 
contrary, When it is found that the data transmission has been 
completed correctly at step ST206, and that an intended 
amount of data has been Written at step ST208, the CPU 410 
clears the CPU reWrite mode bit in the control register 432 
to “0” at step ST209, and completes the operation. 

The erasure of the ?ash memory can also be implemented 
in a manner similar to the Write operation described above 
by Writing “1” into a bit in the control register 432, Which 
indicates the CPU reWrite mode, and then by Writing the 
erasing command in the command register 433. 
As described above, since the output of the Watchdog 

timer 450 is disconnected during the CPU reWrite mode in 
the present embodiment 1, the interrupt to the CPU 410 does 
not occur due to the over?oW of the Watchdog timer 450. 
This can obviate the program for setting the Watchdog timer 
450, thereby reducing the load of the softWare. Furthermore, 
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6 
since the Write completion signal WC output from the 
Write/erasing controller 431 is supplied to the CPU 410 as an 
interrupt signal through the sWitching circuit 495, the CPU 
410 can identify the completion of the Write operation by the 
interrupt signal. This can release the CPU 410 from moni 
toring the busy signal by polling, Which enables the CPU 
410 to be placed in a Waiting or holding mode during the 
interval corresponding to the monitoring, thereby offering an 
advantage of saving poWer. 
Embodiment 2 

FIG. 4 is a block diagram shoWing an embodiment 2 of 
the microcomputer in accordance With the present invention. 
In this ?gure, the same portions as those of FIG. 1 are 
designated by the same reference numerals, and the descrip 
tion thereof is omitted here to avoid duplication. In FIG. 4, 
the reference numeral 400a designates a microcomputer, 
430a designates a ?ash memory controller, and 435 desig 
nates a Watchdog timer set signal generator Which generates 
a Watchdog timer set signal WS throughout the time While 
the Write pulse WP is “1” as shoWn in FIG. 6. 

Next, the operation Will be described. 
Since the basic operation of the microcomputer 400a is 

the same as that of the embodiment 1 as shoWn in FIG. 1, We 
Will only describe the Write operation of the data Which are 
transferred from the personal computer 500 to the ?ash 
memory 420 in the microcomputer 400a. FIG. 5 is a 
?oWchart illustrating the operation of the CPU in the Write 
processing. 

Being started in the CPU reWrite mode set by external dip 
sWitches or the like, the CPU 410 transfers a data reWrite 
program from the ?ash memory 420 to the RAM 480 at step 
ST501 so that the CPU 410 operates in accordance With the 
program transferred to the RAM 480. Next, the CPU 410 
designates the CPU reWrite mode at step ST502 by Writing 
“1” into a bit in the control register 432, Which instructs the 
CPU reWrite mode. Then, the CPU reWrite mode specifying 
signal M from the control register 432 is fed to the Write/ 
erasing controller 431. This causes the Write/erasing con 
troller 431 to Wait for a command to be Written into the 
command register 433 by the CPU 410 to execute it. 
When the CPU 410 Writes the Write command into the 

command register 433, the Write/erasing controller 431 
decodes the command, and identi?es that it is the Write 
command into the ?ash memory 420. Subsequently, the 
CPU 410 receives the data to be Written into the ?ash 
memory 420 from the personal computer 500 through the 
interface circuit 600, and transfers the data to the ?ash 
memory 420 at step ST503. The Write/erasing controller 431 
generates a Write pulse WP to Write the data into the ?ash 
memory 420. The Write operation is carried out While the 
Write pulse WP is “1” Which is turned off to “0” When the 
Write operation has been completed. Erasure of data can also 
be achieved by generating similar pulses. 
On the other hand, the Watchdog timer set signal generator 

435 maintains a Watchdog timer set signal WS at “1”, Which 
sets the Watchdog timer 450 to suspend its counting through 
out the period While the Write pulse WP is “1”. FIG. 6 is a 
timing chart illustrating timing relationships betWeen the 
data on the bus 490, the Write pulse WP, data latch of the 
?ash memory controller 430a, a busy signal BSY, and the 
Watchdog timer set signal WS. As illustrated in this ?gure, 
since the Watchdog timer set signal WS is kept “1” While the 
Write pulse WP is “1”, the Watchdog timer 450 does not 
advance the count. As a result, no interrupt occurs to the 
CPU 410. 
The CPU 410 reads through the control register 432 the 

busy signal BSY indicating that the Write processing is in 
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progress at step ST504, and When the busy signal falls to “0” 
at step ST505, it checks at step ST506 Whether the data are 
Written correctly into the ?ash memory 420 or not. If it is 
found at step ST507 as a result of the check that the data 
transfer has some error, the CPU 410 retransmits the same 
data at step ST508. On the contrary, if it is decided at step 
ST507 that the data transfer has been completed correctly, 
the CPU 410 checks at step ST509 Whether an intended 
amount of data has been Written, clears the CPU reWrite 
mode bit in the control register 432 to “0” at step ST510, and 
completes the operation. 

Erasing operation of the ?ash memory can also be imple 
mented in a manner similar to the Write operation described 
above by Writing “1” into a bit in the control register 432, 
Which indicates the CPU reWrite mode, and then by Writing 
the erasing command in the command register 433. 
As described above, in the present embodiment 2, the 

Watchdog timer 450 suppresses its count While the CPU 410 
is Writing the external data to the ?ash memory 420, and 
restarts its count When the Writing has been completed. This 
can release the softWare from setting the Watchdog timer, 
thereby reducing the load of the softWare. 
Embodiment 3 
An embodiment 3 is the same as the embodiment 2 as 

described above except for the folloWing points Which Will 
be described here Without duplication. FIG. 7 is a timing 
chart illustrating timings of the data on the bus 490, the Write 
pulse WP, the data latch of the ?ash memory controller 430a, 
the busy signal BSY, and the Watchdog timer set signal WS. 
In the foregoing embodiment 2 as illustrated in FIG. 6, While 
the Write pulse WP is “1”, the Watchdog timer set signal WS 
is kept “1” Which is fed from the ?ash memory controller 
430a to the Watchdog timer 450. The present embodiment 3, 
hoWever, is arranged such that the Watchdog timer set signal 
generator 435 in the ?ash memory controller 430a outputs at 
the rising edge of the Write pulse WP a narroW Width 
one-shot pulse as the Watchdog timer set signal WS as 
shoWn in FIG. 7. 

Next, the operation Will be described. 
Since the Watchdog timer set signal WS is a narroW Width 

pulse, the Watchdog timer 450 advances its count at the 
falling edge of the pulse. Thus, if some error occurs While 
Writing data to the ?ash memory 420, for example, the CPU 
410 can carries out the error processing by the interrupt 
caused by the over?oW of the Watchdog timer 450. As a 
result, the Watchdog timer 450 is set every time the ?ash 
memory 420 Writes data, thereby making it possible for the 
load of the softWare to be reduced, and at the same time, for 
the Watchdog timer 450 to detect the error during the Write 
operation. 
What is claimed is: 
1. A microcomputer including a central processing unit 

for executing a predetermined program, said microcomputer 
comprising: 

a memory for storing said predetermined program; 
a Watchdog timer for counting a clock signal, and out 

putting at least one of an over?oW signal and an 
under?oW signal When a predetermined time period has 
elapsed; 

a memory controller for controlling Write operation of 
said memory; and 

Watchdog timer interrupt suppressing means for suppress 
ing an interrupt due to said Watchdog timer While a 
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memory data Write mode is designated to said micro 
computer from an outside, said memory data Write 
mode being a mode in Which data is Written into said 
memory, 

said Watchdog timer interrupt suppressing means com 
prising a sWitching circuit for supplying said central 
processing unit With an output signal of said Watchdog 
timer as an interrupt signal except during said memory 
data Write mode, and for inhibiting said over?oW signal 
and said under?oW signal of said Watchdog timer from 
being supplied to said central processing unit during 
said memory data Write mode. 

2. The microcomputer as claimed in claim 1, Wherein said 
memory controller outputs a Write completion signal each 
time a Write processing of said memory has been completed, 
and said sWitching circuit supplies said central processing 
unit With the Write completion signal as an interrupt signal 
during said memory data Write mode. 

3. The microcomputer as claimed in claim 2, Wherein said 
memory comprises a ?ash memory, and said memory con 
troller controls Writing to said ?ash memory. 

4. The microcomputer as claimed in claim 1, Wherein said 
memory comprises a ?ash memory, and said memory con 
troller controls Writing to said ?ash memory. 

5. A microcomputer including a central processing unit 
for executing a predetermined program, said microcomputer 
comprising: 

a memory for storing said predetermined program; 
a Watchdog timer for counting a clock signal, and out 

putting at least one of an over?oW signal and an 
under?oW signal When a predetermined time period has 
elapsed; 

a memory controller for controlling Write operation of 
said memory; and 

Watchdog timer interrupt suppressing means for suppress 
ing an interrupt due to said Watchdog timer While a 
memory data Write mode is designated to said micro 
computer from an outside, said memory data Write 
mode being a mode in Which data is Written into said 
memory, 

said Watchdog timer interrupt suppressing means com 
prising a Watchdog timer set signal generator for sup 
plying said Watchdog timer With a Watchdog timer set 
signal Which sets said Watchdog timer to suspend its 
counting When the Write operation of said memory is 
started, and Which causes said Watchdog timer to restart 
its counting When the Write operation has been com 
pleted. 

6. The microcomputer as claimed in claim 5, Wherein said 
Watchdog timer set signal generator supplies said Watchdog 
timer With said Watchdog timer set signal Which sets said 
Watchdog timer to suspend its counting for a predetermined 
time period When the Write operation of said memory is 
started, and Which causes said Watchdog timer to restart its 
counting after said predetermined time period. 

7. The microcomputer as claimed in claim 6, Wherein said 
memory comprises a ?ash memory, and said memory con 
troller controls Writing to said ?ash memory. 

8. The microcomputer as claimed in claim 5, Wherein said 
memory comprises a ?ash memory, and said memory con 
troller controls Writing to said ?ash memory. 

* * * * * 


